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(54) STAGE DEVICE, EXPOSURE DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: „f, 
PROBLEM TO BE SOLVED: To provide a stage device capable 
of suppressing the enlargement of size of the stage device, and 
an exposure device employing the stage device. 
SOLUTION: The stage device 100 retaining a substrate P and 
provided with two tables 105, 106 which are moved alternately 
between two different regions E, A, is provided with intersecting 
two moving axes X, Y, driving systems 111, 112, 121, 1 22, 
moving the tables 105, 106 respectively along the moving axes 
X, Y, and a measuring system 200 for measuring respective 
two-dimensional positions of the tables 105, 106 from two 
measuring directions V, W so that the moving axes X, Y 
intersect with the measuring directions V, W by a 
predetermined angle a. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the stage equipment which has two tables which move by turns between two different fields while 
holding a substrate, 

The drive system to which it has two crossing migration shafts and each of said table is moved in 
accordance with this migration shaft, 

It has the system of measurement which measures each two-dimensional location of said table from [ two ] 
measurement, 

Stage equipment characterized by said migration shaft and said measurement direction crossing at an angle 
of predetermined. 
[Claim 2] 

Said predetermined include angle is stage equipment according to claim 1 characterized by being 45 

abbreviation. 

[Claim 3] 

Said system of measurement has the 1st test section which measures said table located in the 1st field, and 
the 2nd test section which measures said table located in the 2nd field, 

Said 1st test section and said 2nd test section are stage equipment according to claim 1 or 2 characterized by 
measuring said table from the same. 
[Claim 4] 

Said system of measurement is stage equipment given in any 1 term among claim 1 to claims 3 
characterized by having the auxiliary test section which measures the location of said table whose 
measurement became impossible when it becomes impossible by said 1st test section and said 2nd test 
section to perform location measurement of said two tables to coincidence. 
[Claim 5] 

In the aligner which exposes the pattern which has a substrate stage holding a substrate and was formed in 
the mask to said substrate, 

The aligner characterized by using stage equipment given in any 1 term for said substrate stage among claim 
1 to claims 4. 
[Claim 6] 

The manufacture approach of the device characterized by using an aligner according to claim 5 in this 
lithography process in the manufacture approach of a device including a lithography process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the technique of the stage equipment which lays an induction substrate etc. and 
carries out two-dimensional migration of the surface plate top at a precision, the aligner using the stage 
equipment, etc. 
[0002] 

[Description of the Prior Art] 

With the lithography equipment which manufactures a semiconductor device etc., an induction substrate is 
laid and the stage equipment which carries out two-dimensional migration is formed in a precision in a flat 
surface (XY flat surface) under the location servo control by the laser interferometer. And high positioning 
accuracy is demanded of stage equipment with the demand of detailed-izing of the resist pattern formed on a 
wafer. Moreover, the high throughput is also demanded from the demand of reduction of a manufacturing 
cost etc. 

Since it corresponds to such a demand, two or more stage equipment equipped with two or more stages 
(table) to which a substrate is ****(ed) and moved is developed. While one side of two tables moves to the 
bottom of a projection lens (exposure field) and is performing exposure processing, two or more stage 
equipment is constituted by another side's moving to an alignment field and performing the load unload of a 
substrate, and alignment processing so that a throughput may be raised. 

However, with two or more stage equipment, arrangement of the system of measurement for measuring the 
location of a table poses a problem. That is, a migration mirror is arranged along with two sides sides and 
each table cross at right angles, and if it constitutes so that X and a Y-axis may turn the beam for length 
measurement to a migration mirror and may irradiate it from one direction, since one side of two tables will 
interrupt the beam for length measurement of other tables, location measurement of a table will become 
impossible. 

By arranging an interferometer between the migration fields of each table that it should improve this un- 
arranging As interference between both tables is avoided and the measurement which irradiates a length 
measurement beam from one direction of a migration field is shown in the technique made possible and 
JP,2002-267410,A, while arranging a migration mirror along with three sides of a table By preparing the 
beam exposure section of an interferometer in the both ends of a migration field, there is a technique of 
using a migration mirror properly in an exposure field and an alignment field. 
[0003] 

[Patent reference 1] 

JP,2002-267410,A (the 5th page, Fig. 1) 
[0004] X 

[Problem(s) to be Solved by the Invention] 

However, with the former technique, in order to secure the tooth space of an interferometer, there is a 
problem that stage equipment will be enlarged. Moreover, since the migration mirror used at the time of 
alignment processing differs from the migration mirror used at the time of exposure processing with the 
latter technique, the problem that where of it becomes impossible to take strict correlation and positioning 
accuracy falls from the variation in the profile irregularity of a migration mirror or installation precision 
between the positional information acquired at the time of alignment processing and the positional 
information acquired at the time of exposure processing is. 
[0005] 
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This invention was made in view of such a situation, arranges a migration mirror along with two sides sides 
and a table cross at right angles, and it aims at offering the stage equipment which can suppress enlargement 
of stage equipment, and the aligner using this stage equipment, constituting the system of measurement to 
which X and a Y-axis turn the beam for length measurement to a migration mirror, and irradiate it from one 
direction. 
[0006] 

[Means for Solving the Problem] 

In the stage equipment and the aligner concerning this invention, in order to solve the above-mentioned 
technical problem, the following means were adopted. 

In the stage equipment (100) which has two tables (105,106) which move by turns between two different 
fields (A, E) while the 1st invention holds a substrate (P) The drive system to which it has two crossing 
migration shafts (X, Y), and each of a table (105,106) is moved in accordance with a migration shaft (X, Y) 
(1 1 1,1 12,121,122), It has the system of measurement (200) which measures each two-dimensional location 
of a table (105,106) from [ two ] measurement (V, W), and was made for a migration shaft (X, Y) and the 
measurement direction (V, W) to cross at an angle of predetermined (alpha). While becoming possible to 
measure the two-dimensional location of a table from the same direction according to this invention, the 
stage equipment which excluded the useless tooth space is realizable. 
[0007] 

Moreover, a predetermined include angle (alpha) can exclude the useless tooth space of stage equipment 
most efficiently in what is 45 abbreviation. 

Moreover, the 1st test section to which system of measurement (200) measures the table (105,106) located 
in the 1st field (A) (21 1,213), It has the 2nd test section (212,214) which measures the table (105,106) 
located in the 2nd field (E). The 1st test section (21 1,213) and the 2nd test section (212,214) a table 
(105,106) by what was measured from the same (V, W) Since each field performs location measurement 
from the same direction by the 1st test section and the 2nd test section even if two tables move by turns in 
the 1st field and 2nd field It is not necessary to have two or more migration mirrors installed in a table 
according to each test section, and stage equipment can be made into simple structure. 
System of measurement (200) moreover, by the 1st test section (21 1,213) and the 2nd test section (212,214) 
When it becomes impossible to perform location measurement of two tables (105,106) to coincidence In the 
thing equipped with the auxiliary test section (253,254) which measures the location of the table (105,106) 
whose measurement became impossible In case two tables move, even if it is the case where one of tables 
interrupts the system of measurement which performs location measurement of another side, it becomes 
possible to continue migration of a table smoothly also after that. 
[0008] 

The 2nd invention has a substrate stage (100) holding a substrate (P), and used the stage equipment (100) 
concerning the 1st invention for the substrate stage (100) in the aligner (ST) which exposes the pattern 
formed in the mask (R) to a substrate (P). Since the stage equipment which a useless tooth space is excluded 
and is equipped with simple structure is used according to this invention, enlargement of an aligner and 
complication can be suppressed. 
[0009] 

The 3rd invention used the aligner (ST) applied to the 2nd invention in a lithography process in the 
manufacture approach of a device including a lithography process. According to this invention, since 
enlargement of an aligner and complication are suppressed, the manufacturing cost of a device can be held 
down. 
[0010] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of the stage equipment concerning this invention is explained with reference 
to drawing. 

Drawing 1 is drawing showing wafer stage equipment 100. Wafer stage equipment (stage equipment) 100 is 
equipment which make carry out two-dimensional migration in the direction of X, and the direction 
(migration shaft) of Y, and a Z direction and a hand of cut are also made to move slightly further while 
holding Wafer (substrate) P. 

Wafer stage equipment 100 equips a base 101 with two stages 103,104 which drive the surface plate 102 top 
by which fixed support was carried out by predetermined stroke in the direction of X, and the direction of Y. 
Between the top faces of a surface plate 102 and stages 103,104 used as the datum plane of XY flat surface, 
surfacing support of the non-illustrated non-contact bearing (air bearing) is arranged and carried out. And a 
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stage 103,104 is driven in the direction of Y with two Y linear motors 121,122 while driving it in the 
direction of X with two X linear motors 111,112. 

In addition, a stage 103,104 equips the upper part with the table 105,106 which **** Wafer P, respectively. 
[0011] 

X linear motors 111,112 each (drive system) are equipped with the needle 1 14,1 15 of the pair prepared 
corresponding to the stator 113, respectively while they share two stators 113 installed in the direction of X 
by abbreviation parallel. And the needle 1 14 of a pair is connected by the Y guide bar 161 installed in 
parallel with the direction of Y. Similarly, the needle 1 15 of a pair is connected by the Y guide bar 162 
installed in parallel with the direction of Y. Therefore, although the X linear motor 1 1 1,1 12 is constituted 
movable in the direction of X in the Y guide bar 161,162, in order to share a stator 113, it regulates 
migration of the direction of X mutually, respectively. In addition, a stator 1 13 is supported by the base 101 
through four motor posts 109. 

Y linear motors 121,122 each (drive system) are equipped with the needle 124,125 of the pair prepared 
corresponding to the stator 123, respectively while they share two stators 123 installed in the direction of Y 
by abbreviation parallel. And the needle 124 of a pair is connected by the X guide bar 151 installed in 
parallel with the direction of X. Similarly, the needle 125 of a pair is connected by the X guide bar 152 
installed in parallel with the direction of X. Therefore, although the Y linear motor 121,122 is constituted 
movable in the direction of Y in the X guide bar 151,152, in order to share a stator 123, it regulates 
migration of the direction of Y mutually, respectively. In addition, a stator 123 is supported by the base 101 
through four motor posts 109 like a stator 113. 

[0012] 

Along with the X guide bar 151,152, the X guide 153,154 constituted possible [ a parallel displacement ] is 
formed in the direction of X at the X guide bar 151,152, respectively. Similarly, along with the Y guide bar 
161,162, the Y guide 163,164 constituted possible [ a parallel displacement ] is formed in the direction of Y 
at the Y guide bar 161,162, respectively. In addition, the X guide bar 151,152, the X guide 153,154, and the 

Y guide bar 161,162 and the Y guide 163,164 are connected by electromagnetic force. 

And either of the X guides 153,154 (it sets to drawing 1 and is the X guide 153) and the Y guide 163 are 
connected with a stage 103. Moreover, the X guide 153,154 (it sets to drawing 1 and is the X guide 154) and 
the Y guide 164 of another side are connected with a stage 104. 

A table 105,106 (stage 103,104) is constituted movable by driving a linear motor (drive system) 

1 1 1,1 12,121,122 by the above configuration along with X and the Y-axis (driving shaft) which intersect 

perpendicularly. 

[0013] 

Drawing 2 is the perspective view showing stage 103,104 grade. Moreover, drawing 3 is the side elevation 
showing a stage 103,104 and the connection section with the X guide 153,154. 

As mentioned above, the stage 103,104 formed in the shape of a rectangular parallelepiped is connected 
with the X guide 153,154 and the Y guide 163,164. And ****** is arranged in the upper part of a stage 
103,104, as a stage 103,104 and about 45 degrees intersected in the table 105,106 of an abbreviation square. 
A table 105,106 is equipped with the wafer holder 107,108 which carries out adsorption maintenance of the 
wafer P, respectively. 

A stage 103,104 and a table 105,106 are connected through an actuator 170, and a table 105,106 is 
constituted possible [ jogging ] by driving an actuator 170 in the 6 of the direction of X, the direction of Y, a 
Z direction, and the direction of the circumference of these shafts (direction) directions (degree of freedom), 
in addition, the actuator 170 ~ one or two or more rotary motors, a voice coil motor, a linear motor, and 
electromagnetism - an actuator or the actuator of other kinds can constitute. Moreover, you may be the case 
where it is constituted by three degrees of freedom of the direction of X, the direction of Y, and a Z 
direction possible [ jogging ]. 

And an electromagnetic chuck 181,182 is formed in the second page (namely, second page connected with 
the X guide 153,154) which intersects perpendicularly in the direction of Y among the side faces of a stage 
103,104, respectively. 

And the X guide 153,154 and a stage 103,104 are connected possible [ desorption ] by driving either of the 
electromagnetic chucks 1 81,182 (or both). On the other hand, the Y guide 163, a stage 103, and the Y guide 
164 and a stage 104 are connected so that it cannot detach and attach. 

In addition, the means for carrying out desorption of the X guide 153,154 and the stage 103,104 is not 
restricted to an electromagnetic chuck, and is good also as a chuck device using [ for example, ] air. 
[0014] 
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The instrumentation system (system of measurement) 200 which measures each two-dimensional location of 
a table 105,106 from [ two ] measurement (V, the direction of W) is formed in return and wafer stage 
equipment 100 at drawing 1 . 

Specifically, the migration mirror 201,202,203,204 is fixed to the top face of a table 105,106 along with two 
sides which intersect perpendicularly, respectively. That is, the migration mirrors 201-204 are installed so 
that it may cross in the direction of X, or the direction of Y at 45 degrees, respectively. (Each shaft 
orientations of the rectangular coordinate system (VW system of coordinates) which has the relation 
hereafter rotated in addition 45 degrees to XY system of coordinates shown all over [ X and Y ] drawing are 
called the direction of V, and the direction of W.) The migration mirrors 201-204 are arranged again along 
the side by the side of +V of a table 105,106, or +W. 

And four laser interferometers 21 1,212,213,214 which project the laser for length measurement to these 
migration mirrors 201-204 are formed. It is arranged along the direction of V, or the direction of W so that 
laser interferometers 211-214 may also cross in the direction of X, or the direction of Y at 45 degrees, 
respectively. A laser interferometer (the 1st test section) 21 1,213 performs location measurement of the 
table 105,106 located in the alignment field A mentioned later, and a laser interferometer (the 2nd test 
section) 212,214 performs location measurement of the table 105,106 located in the exposure field E 
mentioned later. 

Moreover, a laser interferometer 211 and a laser interferometer 212 separate a distance longer than the die 
length of the migration mirror 201,202, and are arranged. Similarly, a laser interferometer 213 and a laser 
interferometer 214 separate a distance longer than the die length of the migration mirror 203,204, and are 
arranged. Here, laser interferometers 21 1-214 are multiaxial interferometers which have two or more 
opticals axis, and measurement of the hand of cut of the circumference of V, W, and the Z-axis is also 
possible for them in addition to location measurement of VW flat surface. Moreover, the output value of 
each optical axis can be independently measured now. 

In addition, since laser interferometers 211-214 make it intercept from vibration of wafer stage equipment 
100, they are supported by the column 80 mentioned later (refer to drawing 4 ). 
And the distance (positional information) in VW flat surface of a table 105,106 is measured by laser 
interferometers 211-214, and the measurement information is sent to the main control system 70 mentioned 
later. And in the main control system 70, while the location in VW flat surface of a table 105,106 etc. is 
called for, based on the physical relationship of XY flat surface and VW flat surface, the location in XY flat 
surface of a table 105,106 etc. is called for. Thereby, the location of X of the wafer P ****(ed) on the table 
105,106, the direction of Y, and the direction of thetaz etc. is called for with high precision. 
[0015] 

Moreover, the auxiliary measuring instrument 251,252,253,254 with which location measurement of the 
table 105,106 by laser interferometers 21 1-214 is assisted is formed between laser interferometers 213,214 
and in the abbreviation center section of the movable field of a table 105,106 between laser interferometers 
21 1,212. The auxiliary measuring instrument 251,252 is formed between laser interferometers 213,214 
between laser interferometers 21 1,212, and when a table 105,106 separates from the measurement field of 
these laser interferometers 21 1-214, it is used. Moreover, the auxiliary measuring instrument (auxiliary test 
section) 253,254 is formed in the abbreviation center section of the surface plate 102, and in case one of the 
tables 105,106 interrupts the laser for length measurement of the laser interferometers 211-214 which 
perform location measurement of another side with migration of a table 105,106, it is used. 
Here, each measurement shaft of a laser interferometer 21 1,212 and the auxiliary measuring instrument 
251,254 is parallel to the direction of W, it collaborates with the migration mirror 201 or 203, and the 
positional information about the direction of W of a stage 103,104 is detected. On the other hand, each 
measurement shaft of a laser interferometer 213,214 and the auxiliary measuring instrument 252,253 is 
parallel to the direction of V, it collaborates with the migration mirror 202 or 204, and the positional 
information about the direction of V of a stage 103,104 is detected. Moreover, it is also possible to detect the 
positional information about the hand of cut (thetaz) of the stage 103,104 in VW flat surface by considering 
as two or more shafts which left the measurement shaft of laser interferometers 21 1-214 in V and the 
direction of W. Furthermore, it is also possible to constitute from considering as two or more shafts which 
left the measurement shaft of laser interferometers 21 1-214 to the Z direction so that the positional 
information about thetav and thetaw of a stage 103,104 (table 105,106) may be detected. 
And the auxiliary measuring instruments 251-254 just measure the location of the table 105,106 which does 
not need to have a high resolution and a long-distance measuring range, and is located in the latest of the 
auxiliary measuring instruments 251-254 like laser interferometers 211-214, and does not move to the 
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measurement shaft orientations of the auxiliary measuring instruments 251-254 (however, it moves in the 
direction which intersects perpendicularly with measurement shaft orientations). Therefore, not only a laser 
interferometer but an eddy current type sensor, an encoder, etc. may be used. Moreover, you may make it 
measure the object which did not necessarily need to use the migration mirrors 201-204, for example, was 
newly prepared in the stage 103,104. 

Each two-dimensional location (X, Y, thetaz) of a table 105,106 is measured from [ two ] measurement by 
the above configuration. In addition, the crossover include angle alpha of the migration direction (migration 
shaft) of a table 105,106 and the measurement direction of an instrumentation system 200 is not restricted to 
45 degrees. However, the case where an include angle alpha is 45 degrees can arrange each equipment etc. 
most efficiently, and can constitute wafer stage equipment 100 in a compact. 

Moreover, non-illustrated Z direction system of measurement is arranged for location measurement of the Z 
direction of a table 105,106. Location measurement of a Z direction is measured only in the exposure field E 
mentioned later and the alignment field A. 
[0016] 

Moreover, piping connected with the wafer holder 107,108 is connected to a table 105,106. 
Piping connected with a table 105 is connected to the Y guide 163, and it is connected with the junction unit 
192 connected with the needle 124 or the needle 125 through cable raise in basic wages (or conduit tube) 
equipment 191 elastic in the direction of X from the Y guide 163. Furthermore, it connects with external 
pneumatics equipment through cable raise in basic wages equipment 193 elastic in the direction of Y. In 
addition, while the junction unit 192 is constituted movable along with a stator 123, an electromagnetic 
chuck is prepared in the both ends. And it connects with a needle 124 or a needle 125 possible [ desorption ] 
with migration of a table 105. 

Similarly, piping connected with a table 106 is connected with the junction unit 192 through cable raise in 
basic wages equipment 191 from the Y guide 164, and it is further connected with pneumatics equipment 
through cable raise in basic wages equipment 193. 

Moreover, not only piping for vacuum adsorption of the wafer holder 107,108 but the electric wiring for an 

actuator 170 and piping for cooling can also be processed similarly. 

[0017] 

Next, the operation gestalt which applied the wafer stage equipment 100 mentioned above to Aligner ST is 
explained. Drawing 4 is the mimetic diagram showing Aligner ST. 

Aligners ST are step - which imprints the patterns (circuit pattern etc.) which were made to carry out the 
synchronized drive of the wafer (substrate) P to Reticle (mask) R relatively [ direction / of a single 
dimension ], and were formed in Reticle R on Wafer P through projection optics 40 and the scanning aligner 
of - scanning method, and the so-called scanning stepper, irradiating the illumination light EL for exposure 
(exposure light) at Reticle R. 

This aligner ST consists of a main-control system 70 which controls in generalization actuation of the 
exposure illumination system 10 which illuminates Reticle R by the illumination light EL for exposure, the 
reticle stage 20 holding Reticle R, the projection optics 40 which irradiates the illumination light EL for 
exposure injected from Reticle R on Wafer P, the wafer stage equipment 100 holding Wafer P, and Aligner 
ST, and a column 80 which support each equipment which constitutes Aligner ST. 
[0018] 

Since the illumination light EL for exposure irradiated from the light source 12 irradiates by almost uniform 
illuminance distribution in a lighting field predetermined [ on Reticle R ], the exposure illumination system 
10 is equipped with an optical integrator etc. 

g line (436nm), i line (365nm), KrF excimer laser (248nm), ArF excimer laser (193nm), fluorine (F2) laser 
(157nm), krypton (Kr2) laser (146nm), argon (Ar2) laser (126nm), etc. are used for the illumination light EL 
for exposure. 

And the exposure illumination system 10 is arranged at the top section of a column 80. 
[0019] 

A reticle stage 20 is formed directly under the exposure illumination system 10, and is equipped with the 
reticle holder 22 and stage 23 grade holding Reticle R. The reticle holder 22 has opening corresponding to 
the pattern on Reticle R, turns the pattern of Reticle R down, and holds it by vacuum adsorption while it is 
supported by the stage 23. 

And the stage 23 is supported by the column 80, and single dimension scan migration can be carried out in 
the direction of Y by the non-illustrated mechanical component, and it can be further moved slightly to the 
direction of Y, and a hand of cut (the direction of theta of the circumference of the Z-axis). As a mechanical 
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component, a linear motor is used, for example. This has composition which can position Reticle R so that 

the core of the pattern space of Reticle R may pass along the optical axis of projection optics 40. 

And by the laser interferometer 25 formed in the column 80, the location of the direction of Y of the reticle 

R ****(ed) on the reticle holder 22 is detected serially, and is outputted to the main control system 70. 

[0020] 

Projection optics 40 seals two or more projection lens systems which consist of fluoride crystals, such as 
fluorite and lithium fluoride, such as a lens and a reflecting mirror, with projection system housing (lens- 
barrel), and is established directly under a reticle stage 20. A projection lens system reduces the illumination 
light injected through Reticle R for the predetermined projection scale factor beta (beta is 1/4), and makes 
the specific region on Wafer P (shot field) carry out image formation of the image of the pattern of Reticle 
R. In addition, it is formed in the shape of a circular ring so that each element of the projection lens system 
of projection optics 40 may be supported by projection system housing through an attachment component 
(un-illustrating), respectively and this each attachment component may hold the periphery section of each 
element. 
[0021] 

Wafer stage equipment 100 is formed directly under projection optics 40. The concrete configuration of 
wafer stage equipment 100 is as having mentioned above. 

Surfacing support of the wafer stage equipment 1 00 is carried out in a floor line 90 through two or more air 
pads 110 which are non-contact bearing. For this reason, according to migration of the direction of +X of a 
stage 103,104, and the direction of +Y, a base 101 and surface plate 102 grade move in the direction of -X, 
and the direction of -Y by the law of conservation of momentum. While offsetting the reaction force 
accompanying migration of a stage 103,104 by migration of a base 101 and surface plate 102 grade, change 
of a center-of-gravity location can be prevented. 

Moreover, while carrying out the load unload of the wafer P on the exposure field E for carrying out 
exposure processing of the wafer P which ****(ed) on the stage 103,104 (namely, field [ directly under ] of 
projection optics 40), and a stage 103,104, the alignment field A for detecting the alignment mark prepared 
in Wafer P, and measuring the exact location of Wafer P exists in the moving trucking of the stage 103,104 
in wafer stage equipment 100 (refer to drawing 1 ). 

The alignment field A is a field [ directly under ] of the alignment sensor 50 of the off axis (off-axis) method 
arranged in the direction of -Y of projection optics 40. As an alignment sensor 50, the alignment sensor 50 
of the FIA (Filed Image Alignment) system which is a kind of the image formation type alignment sensor of 
an image-processing method is used. This alignment sensor 50 is equipped with the light source which 
constitutes detection optical system and image formation optical system, the index plate with which the 
index mark used as detection criteria was formed, an image sensor, etc. And the alignment mark which is a 
candidate for detection is irradiated by the broadband light from the light source/and the reflected light is 
received with a picture element through image formation optical system and an index plate. And the location 
of the alignment mark on the basis of an index mark is measured by carrying out signal processing of the 
image including an index mark. 

In addition, the alignment sensor 50 may be not only a FIA method but a LIA (Lasar Interferometric 

Alignment) method, a LSA (Lasar Step Alignment) method, etc. 

[0022] 

The main control system 70 controls Aligner ST in generalization, and the storage section 72 which records 
various information besides the operation part 71 which performs various operations is formed. 
For example, light exposure (dose of exposure light), the location of a reticle stage 20 and wafer stage 
equipment 100, etc. are controlled, and the exposure actuation which imprints the image of the pattern 
formed in Reticle R to the shot field on Wafer P is repeated, and is performed. 

Moreover, as mentioned above, in the operation part 71 of the main control system 70, the location of X of 
the wafer P ****(ed) on the table 105,106 and the direction of Y is called for with high precision from the 
measurement information of laser interferometers 211-214. 
[0023] 

It is fixed to a floor line 90 through a vibration isolator 85, and a column 80 supports the exposure 
illumination system 10, a reticle stage 20, and projection optics 40, as shown in drawing 4 . 
A thing equipped with a pneumatic cylinder and an actuator is used for a vibration isolator 85. Moreover, as 
mentioned above, the laser interferometer 25 of a reticle stage 20, the laser interferometers 21 1-214 of wafer 
stage equipment 100, and the alignment sensor 50 are supported. 

In addition, a column 80 may be made into the block construction which consists of as shown in drawing 4 , 
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not only when it is constituted by one, but the 1st column which supports projection optics 40, the 2nd 
column which supports a reticle stage 20, and the 3rd column which supports the exposure illumination 
system 10. In addition, between each column, it is desirable to arrange a vibration isolator in this case. 
[0024] 

Then, how to perform exposure processing which imprints the pattern formed on Wafer P at Reticle R one 
after another is explained using the aligner ST equipped with the above configurations. 
First, actuation of a table 105,106 is explained. The wafer P which alignment processing completed is **** 
(ed) by the wafer holder 107 on a table 105, and, on the other hand, explanation is begun from the scene 
where Wafer P is not ****(ed), to the wafer holder 108 on a table 106 while it is arranged, as shown to 
drawing 1 in a table 105,106. 

First, by the command of the main control system 70, the X linear motor 111 and the Y linear motor 121 are 
driven, and the stage 103 (table 105) which **** Wafer P is moved to the exposure field E. That is, in the 
case of drawing 1 , along with the X guide bar 1 5 1 , it moves by moving the X linear motor 111 in the 
direction of +X on a stage 103 with the Y guide 163 and the X guide 153. Moreover, along with the Y guide 
bar 161, it moves on a stage 103 with the X guide 153 and the Y guide 163 by making coincidence move the 
Y linear motor 121 in the direction of +Y. In addition, the junction unit 192 connected with the needle 124 
of the Y linear motor 121 also moves in the direction of +Y in this case. Moreover, it is smoothly extended 
so that cable raise in basic wages equipment 191 and cable raise in basic wages equipment 193 may not 
serve as resistance of migration of a stage 103. 

And in the exposure field E, it is projected on the laser for length measurement towards the migration mirror 
201,202 arranged on a table 105 from the laser interferometer 212,214, and Wafer P is positioned with high 
precision. Then, the pattern formed in Reticle R is imprinted on Wafer P through projection optics 40 by 
carrying out the synchronized drive of the wafer P to Reticle R relatively [ direction / of a single 
dimension ], irradiating the illumination light EL for exposure at Reticle R. 

On the other hand, the stage 104 (table 106) by which Wafer P is not ****(ed) is moved to the alignment 
field A by the command of the main control system 70. That is, in the case of drawing 1 , along with the X 
guide bar 152, it moves by moving the X linear motor 1 12 in the direction of -X on a stage 104 with the Y 
guide 164 and the X guide 154. Moreover, along with the Y guide bar 162, it moves on a stage 103 with the 
X guide 154 and the Y guide 164 by making coincidence move the Y linear motor 122 in the direction of 
+Y. In addition, while the junction unit 192 connected with the needle 125 of the Y linear motor 122 also 
moves in the direction of +Y in this case, it is smoothly extended so that cable raise in basic wages 
equipment 191 and cable raise in basic wages equipment 193 may not serve as resistance of migration of a 
stage 104. 

If a stage 104 moves to the alignment field A, on the wafer holder 108, Wafer P will be ****(ed) by the 
non-illustrated wafer transport device, and adsorption maintenance will be carried out. Then, in the 
alignment field A, the location of a wafer alignment mark prepared on Wafer P is adjusted and determined 
by the alignment sensor 50 to a table 106 (stage 104). In addition, in the alignment field A, it is projected on 
the laser for length measurement towards the migration mirror 203,204 arranged on a table 106 from the 
laser interferometer 21 1,213, and the location of a table 106 is measured with high precision. 
Thus, the process in which the wafer P ****(ed) on the table 105 carries out exposure processing, and the 
process which carries out alignment processing while ****(ing) Wafer P on a table 106 are performed by 
independent and coincidence. It corrects, for example, migration (or alignment processing) of a stage 104 
(table 106) may be restricted by migration in the XY direction of the stage 103 (table 105) accompanying 
exposure processing (interruption). 
[0025] 

If exposure processing of the wafer P ****(ed) on the table 105 and alignment processing of the wafer P 
****(ed) on the table 106 are completed, a table 105 (stage 103) will be moved to the alignment field A 
from the exposure field E, and a table 106 (stage 104) will be conversely moved to the exposure field E 
from the alignment field A. 

Hereafter, actuation of wafer stage equipment 100 is explained in full detail. Drawing 5 is the explanatory 
view showing an example of actuation of wafer stage equipment 1 00. 

First, the X linear motor 111,112 and the Y linear motor 121,122 are driven, and a stage 103 (table 105) and 
a stage 104 (table 106) are moved to the location shown in drawing 5 (a). In addition, it is desirable for X 
location of a stage 103 and a stage 104 to be abbreviation identitas. 

Next, the electromagnetic chuck 182 of a stage 104 is operated and connection on the X guide 154 and a 
stage 104 is canceled. And as shown in drawing 5 (b), the X linear motor 1 12 is driven and a stage 104 is 
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moved in the direction of +X. Thereby, the X guide 154 is left by the location separated from the stage 104. 
Subsequently, the Y linear motor 121 is driven and a stage 103 is moved to the location of the stage 104 in 
drawing 5 (a). Then, it sticks to the X guide 154 with which the stage 103 was left ( drawing 5 (c)). The 
electromagnetic chuck 182 of a stage 103 is operated and the X guide 1 54 and a stage 103 are made to 
connect here. Then, the electromagnetic chuck 181 of a stage 103 is operated and connection on the X guide 
153 and a stage 103 is canceled. 

And as shown in drawin g 5 (d), the Y linear motor 122 is driven and a stage 103 is moved in the direction of 
-Y. Thereby, the X guide 153 is left by the location separated from the stage 103. 

Finally, the X linear motor 1 12 is driven, a stage 104 is moved in the direction of -X, and it positions in the 
same location as drawing 5 (a). Then, it sticks to the X guide 153 with which the stage 104 was left 
( drawing 5 (e)). The electromagnetic chuck 181 of a stage 104 is operated and the X guide 153 and a stage 
1 04 are made to connect here. 

Thus, a switch of the Y linear motor 121,122 which drives a stage 103,104 is performed. 
And the wafer [ finishing / exposure processing ] P ****(ed) on the stage 103 (table 105) can be moved to 
the alignment field A by driving the X linear motor 111 and the Y linear motor 122. And alignment 
processing can be performed, if the unload of the wafer P on a table 105 is carried out by the wafer transport 
device and the still newer wafer P is loaded. 

On the other hand, by driving the X linear motor 1 12 and the Y linear motor 121, the wafer [ finishing / 
alignment processing ] P ****(ed) on the stage 104 (table 106) can be moved to the exposure field E, and 
exposure processing can be performed. 
[0026] 

And if exposure processing of the wafer P ****(ed) on the table 106 and alignment processing of the wafer 
p ****( e d) on the table 105 are completed, a table 105,106 will be moved in a procedure contrary to the 
procedure shown in drawing 5 . Thereby, a table 105,106 can be returned to the condition (namely, 
condition shown in drawing 1 ) of having started explanation. 

As mentioned above, as explained, a stage 103 (table 105) mainly moves in the left-hand side in drawing 1 , 
and on the other hand, a stage 104 (table 106) mainly moves in right-hand side, and it can go back and forth 
the exposure field E and the alignment field A by turns. 

The throughput of Aligner ST can be raised by repeating such actuation and performing it. 
[0027] 

Next, actuation (the measurement approach) of the instrumentation system 200 at the time of moving a table 
105,106, as mentioned above is explained. Drawing 6 - drawing 8 are the explanatory views showing the 
measurement approach by the instrumentation system 200. 

First, exposure processing of the wafer P which Wafer P was ****(ed) by the table 105,106, respectively 
and was ****(ed) on the table 105, and alignment processing of the wafer P ****(ed) on the table 106 are 
performed. Under the present circumstances, location measurement of the table 105 located in the exposure 
field E is performed with high precision by the interferometer 212,214. On the other hand, location 
measurement of the table 106 located in the alignment field A is performed with high precision by the laser 
interferometer 211,213. 
[0028] 

Usually, since the alignment processing is completed rather than exposure processing for a short time, from 
the alignment field A, it moves in the direction (the direction of +X, and the direction of +Y) of +V, and the 
table 106 stands by, as shown in drawing 6 (a). This location should just be a field in which location 
measurement of the direction of W of the table 106 by the auxiliary measuring instrument 254 is possible. 
And the measured value (location of the direction of W of a table 106) of the laser interferometer 21 1 in this 
location is sent to the main control system 70, and is memorized. Moreover, the measurement system used 
for the position control of a table 106 is switched to the auxiliary measuring instrument 254 from the laser 
interferometer 211. 

If exposure processing of Wafer P in which it ****(ed) on the table 105 is completed, a table 105 will be 
moved in the direction of -V, as shown in drawing 6 (b). In addition, it is desirable to move coincidence in 
the direction of +W as much as possible. Then, since a table 105 trespasses upon the measuring range of the 
auxiliary measuring instrument 251, the parallel displacement of the table 105 is made to carry out in the 
direction of -V with high precision to predetermined timing. The main control system 70 is made to send 
and memorize the location measured value of the direction of W of the table 105 by the interferometer 212 
at this time. Moreover, the measurement system used for the position control of a table 105 is switched to 
the auxiliary measuring instrument 251 from an interferometer 212. Since the table 105 is carrying out the 
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parallel displacement in the direction of -V with high precision, a switch is smoothly performed to the 
auxiliary measuring instrument 251 from an interferometer 212 in a measurement system. 
Furthermore, if the parallel translation of the table 105 is made to carry out in the direction of -V, as shown 
in drawing 6 (c), a table 105 will separate from the measurement field of an interferometer 212 (the laser for 
length measurement from an interferometer 212 stops namely, hitting the migration mirror 201). However, 
since the measurement system is already switched to the auxiliary measuring instrument 251 from the 
interferometer 212, position control of a table 105 can be performed succeedingly. Moreover, the resolution 
of the auxiliary measuring instrument 251 may be low at that to which the parallel displacement of the table 
105 is made to carry out in the direction of -V (that is, there is almost no migration of the direction of W) 
compared with interferometer 212 grade. 

And if the parallel translation of the table 1 05 is made to carry out in the direction of -V further, as shown in 
drawing 6 (d), a table 105 will invade in the measurement field of an interferometer 212. Then, the 
measurement system used for the position control of a table 105 is switched to a laser interferometer 211 
from the auxiliary measuring instrument 25 1 to predetermined timing. Under the present circumstances, the 
location measured value of the direction of W of the table 105 memorized by the main control system 70 is 
applied to a laser interferometer 211. 

Thus, location measurement of the direction of W of a table 105 is switched to a laser interferometer 211 
through the auxiliary measuring instrument 251 from an interferometer 212. Therefore, after being switched 
to a laser interferometer 21 1, a table 105 is further moved in the direction of -V, it may separate from the 
measurement field of the auxiliary measuring instrument 251, or arbitration may be moved in the direction 
ofW. 
[0029] 

Since the table 105 invaded in the measurement field of an interferometer 212 as shown in drawing 6 (d), 
the laser for length measurement from the interferometer 212 currently irradiated towards the migration 
mirror 203 of a table 106 to it or before is interrupted, and stops by the way, arriving even to the migration 
mirror 203. That is, a table 106 will separate from the measurement field of an interferometer 212, and will 
be impossible [ performing location measurement of two tables 105,106 to coincidence ]. 
However, since the measurement system is already switched to the auxiliary measuring instrument 254 from 
the laser interferometer 21 1 as mentioned above, position control of a table 106 can be performed 
succeedingly. Then, the parallel displacement of the table 106 is made to carry out in the direction of +V, as 
shown in drawing 7 (a). Under the present circumstances, since there is almost no migration in the direction 
of W of a table 106, the resolution of the auxiliary measuring instrument 254 may be low compared with 
laser interferometer 211 grade. 

And if a table 106 is paralleled in the direction of +V and it is made to trespass upon the measurement field 
of an interferometer 212, the measurement system used for the position control of a table 106 will be 
switched to an interferometer 212 from the auxiliary measuring instrument 254 to predetermined timing. 
Under the present circumstances, the location measured value of the direction of W of the table 106 
memorized by the main control system 70 is applied to an interferometer 212. 

Thus, location measurement of the direction of W of a table 106 is switched to a laser interferometer 211 
through the auxiliary measuring instrument 254 from an interferometer 212. Therefore, after being switched 
to an interferometer 212, a table 106 is further moved in the direction of +V, it may separate from the 
measurement field of the auxiliary measuring instrument 254, or arbitration may be moved in the direction 
ofW( drawing 7 (b)\ 

While location measurement of a table 105 switches from an interferometer 212,214 to a laser 
interferometer 21 1,214 as mentioned above, location measurement of a table 106 switches from a laser 
interferometer 21 1,213 to a laser interferometer 212,213. That is, the laser interferometer 21 1,212 of the 
direction of W can be switched. 
[0030] 

Then, a table 105,106 is moved further, a table 105 is moved to the alignment field A, and a table 106 is 
moved to the exposure field E. For this reason, a switch of the interferometer 213,214 of the direction of V 
is performed. 

The approach to switch the interferometer 213,214 of the direction of V is the same as an approach to switch 
the laser interferometer 21 1,212 of the direction of W. That is, in case a table 105,106 moves between 
interferometers 213,214, location measurement of the direction of V is made to complement using the 
auxiliary measuring instrument 252. Moreover, in order that a table 106 may invade in the measurement 
field of an interferometer 214, when the laser for length measurement from an interferometer 214 is 
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interrupted and even the migration mirror 202 of a table 105 becomes in a report, location measurement of 
the direction of V of a table 105 is made to complement using the auxiliary measuring instrument 253. 
[0031] 

First, a table 105 is moved to the field in which location measurement of the direction of V by the auxiliary 
measuring instrument 253 is possible, and it is made to stand by ( drawing 7 (c)). And the measured value of 
the interferometer 214 in this location is sent to the main control system 70, and is memorized. Moreover, 
the measurement system used for the position control of a table 105 is switched to the auxiliary measuring 
instrument 253 from the interferometer 214. 

Next, a table 106 is moved in the direction of +W, as shown in drawing 7 (d). In addition, it is desirable to 
move coincidence in the direction of +V as much as possible. Then, since a table 1 06 trespasses upon the 
measuring range of the auxiliary measuring instrument 252, the parallel displacement of the table 106 is 
made to carry out in the direction of +W with high precision to predetermined timing. The main control 
system 70 is made to send and memorize the location measured value of the direction of V of the table 106 
by the interferometer 213 at this time. Moreover, the measurement system used for the position control of a 
table 106 is switched to the auxiliary measuring instrument 252 from an interferometer 213. 
Furthermore, if the parallel translation of the table 106 is made to carry out in the direction of +W, as shown 
in drawing 8 (a), a table 106 will separate from the measurement field of an interferometer 213. However, 
since the measurement system is already switched to the auxiliary measuring instrument 252 from the 
interferometer 213, position control of a table 106 can be performed succeedingly. In addition, the resolution 
of the auxiliary measuring instrument 252 may be low compared with interferometer 213 grade. 
And if the parallel translation of the table 106 is made to carry out in the direction of +W further, as shown 
in drawing 8 (b), a table 106 will invade in the measurement field of an interferometer 214. Then, the 
measurement system used for the position control of a table 106 is switched to an interferometer 214 from 
the auxiliary measuring instrument 252 to predetermined timing. Under the present circumstances, the 
location measured value of the direction of V of the table 106 memorized by the main control system 70 is 
applied to an interferometer 214. 

Thus, location measurement of the direction of V of a table 106 is switched to an interferometer 214 through 
the auxiliary measuring instrument 252 from an interferometer 213. Therefore, after being switched to an 
interferometer 214, a table 106 is further moved in the direction of +W, it may separate from the 
measurement field of the auxiliary measuring instrument 252, or arbitration may be moved in the direction 
ofV. 
[0032] 

Since the table 106 invaded in the measurement field of an interferometer 214 as shown in drawing 8 (b), 
the laser for length measurement from the interferometer 214 currently irradiated towards the migration 
mirror 202 of a table 105 to it or before is interrupted, and stops moreover, arriving even to the migration 
mirror 204. 

However, since the measurement system is already switched to the auxiliary measuring instrument 253 from 
the interferometer 214 as mentioned above, position control of a table 105 can be performed succeedingly. 
Then, the parallel displacement of the table 105 is made to carry out in the direction of -W, as shown in 
drawing 8 (c). 

And if a table 105 is made to trespass upon the measurement field of an interferometer 213, the 
measurement system used for the position control of a table 105 will be switched to an interferometer 213 
from the auxiliary measuring instrument 253 to predetermined timing. Under the present circumstances, the 
location measured value of the direction of V of the table 105 memorized by the main control system 70 is 
applied to an interferometer 213. 

Thus, location measurement of the direction of V of a table 105 is switched to an interferometer 213 through 
the auxiliary measuring instrument 253 from an interferometer 214. Therefore, after being switched to an 
interferometer 213, a table 105 is further moved in the direction of -W, it may separate from the 
measurement field of the auxiliary measuring instrument 253, or arbitration may be moved in the direction 
of V ( drawing 8 (d)). 

While location measurement of a table 105 switches from a laser interferometer 21 1,214 to a laser 
interferometer 21 1,213 as mentioned above, location measurement of a table 106 switches from an 
interferometer 212,213 to an interferometer 212,214. That is, the interferometer 213,214 of the direction of 
V can be switched. 

And a table 105 can be moved to the alignment field A, and a table 106 can be moved to the exposure field 
E. 
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[0033] 

As mentioned above, while the migration mirrors 201-204 are arranged along the side by the side of +V of a 
table 105,106, or +W so that it may cross in the direction of X, or the direction of Y at 45 degrees, 
respectively as explained, a laser interferometer 21 1,212,213,214 is also arranged along the direction of V, 
or the direction of W to these migration mirrors 201-204, and location measurement of a table 105,106 is 
performed from the same direction. That is, from a laser interferometer 21 1,212, the laser for length 
measurement is irradiated towards the direction of -W. Moreover, from an interferometer 213,214, the laser 
for length measurement is irradiated towards the direction of -V (refer to drawing 9 (a)). Thereby, like the 
conventional example 1 shown in drawing 9 (b), it becomes unnecessary to form a migration mirror in the 
third page of each table, and the configuration of wafer stage equipment 100 can be simplified. 
Moreover, when a migration mirror is formed in the second page of each table, wafer stage equipment 100 
can be constituted in a compact by making the driving shaft (X, the direction of Y) of the linear motor 
1 1 1,1 12,121,122 to which a table 105,106 is moved, and the measurement direction (V, the direction of W) 
of the laser interferometers 211-214 which perform location measurement of a table 105,106 intersect the 
predetermined include angle alpha (this operation gestalt 45 degrees). That is, since a useless tooth space 
can be excluded compared with the conventional example 2 shown in drawing 9 (c), wafer stage equipment 
100 can be constituted in a compact. 
[0034] 

In addition, many configurations, combination, etc. of the operations sequence shown in the gestalt of 
operation mentioned above or each configuration member are an example, and can be variously changed 
based on process conditions, a design demand, etc. in the range which does not deviate from the main point 
of this invention. This invention shall also include the following modification, for example. 
[0035] 

Moreover, although the case where two tables moved by turns in two fields was explained as stage 
equipment with which this invention is applied, it does not restrict to this. For example, you may be the case 
where two tables move by turns in three fields (one is an exposure field and the two remaining are an 
alignment field). In this case, although two alignment fields exist, it does not differ from this invention 
substantially. 
[0036] 

Moreover, although the structure (car having mold) where each table was supported with X guide and Y 
guide, respectively was explained as stage equipment with which this invention is applied, it does not 
restrict to this. For example, each table may be structure (cantilever mold) equipped with Y guide equipped 
with the slide section expanded and contracted in the direction of X. That is, if each table is movable to a 2- 
way respectively, the structure of a drive system will not be asked. Therefore, you may be stage equipment 
not only using a linear motor but a ball screw. 
[0037] 

Moreover, the pattern of a mask may be exposed in the condition of having stood the mask and the substrate 
still as an aligner with which this invention is applied, and the aligner of the step-and-repeat mold which 
carries out step migration of the substrate one by one may be used. 
[0038] 

Moreover, the proximity aligner which a mask and a substrate are made close and exposes the pattern of a 
mask may be used as an aligner with which this invention is applied, without using projection optics. 
[0039] 

Moreover, it can carry out suitable also to the aligner for the liquid crystal which exposes a liquid crystal 
display component pattern on the glass plate of a square shape, and the aligner for manufacturing the thin 
film magnetic head widely, for example, without being limited to the aligner for semiconductor device 
manufacture as an application of an aligner. 
[0040] 

Moreover, charged-particle lines, such as g line (436nm), i line (365nm), KrF excimer laser (248nm), ArF 
excimer laser (193nm), and not only F2 laser (157nm) but an X-ray and an electron ray, can be used for the 
light source of the aligner with which this invention is applied. For example, when using an electron ray, 
lanthanum hexa BORAITO (LaB6) of a thermocouple-emission mold and a tantalum (Ta) can be used as an 
electron gun. Furthermore, when using an electron ray, it is good also as a configuration using a mask, and 
good also as a configuration which forms a pattern on a direct substrate, without using a mask. Furthermore, 
any of not only a contraction system but an actual size and an expansion system are sufficient as the scale 
factor of projection optics. 
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[0041] 

Moreover, what is necessary is just to use the electron optics system which consists of an electron lens and 
deflecting system as optical system, in making it the optical system of reflective refractive media or 
refractive media using the ingredient which penetrates the far ultraviolet rays of a quartz, fluorite, etc. as ** 
material as projection optics when using far ultraviolet rays, such as excimer laser, when using F2 laser and 
an X-ray (a reticle also uses a reflective mold type thing at this time), and using an electron ray. In addition, 
it cannot be overemphasized that the optical path which an electron ray passes is made into a vacua. 
[0042] 

Moreover, when using a linear motor for a wafer stage or a reticle stage, whichever of the magnetic 
levitation mold using the air surfacing mold and the Lorentz force, or the reactance force which air bearing 
was used may be used. Moreover, the type which moves along with a guide is sufficient as a stage, and the 
guide loess type which does not prepare a guide is sufficient as it. Furthermore, what is necessary is to 
connect a magnet unit (permanent magnet) or an armature unit to a stage, and just to establish another side 
of a magnet unit and an armature unit in the migration side side (base) of a stage, when using a flat-surface 
motor as a driving gear of a stage. 
[0043] 

The reaction force generated by migration of a wafer stage may be mechanically missed to the floor (earth) 

using a frame member as indicated by JP,8- 166475, A. 

[0044] 

The reaction force generated by migration of a reticle stage may be mechanically missed to the floor (earth) 

using a frame member as indicated by JP,8-330224,A. 

[0045] 

moreover, the aligner with which this invention is applied — this application — it is manufactured by 
assembling the various subsystems containing each component mentioned to the claim so that a 
predetermined mechanical precision, electric precision, and optical precision may be maintained. In order to 
secure these various precision, before and after this assembly, adjustment for attaining electric precision is 
performed about the adjustment for attaining mechanical precision about the adjustment for attaining optical 
precision about various optical system, and various mechanical systems, and various electric systems. Like 
the assembler from various subsystems to an aligner, the mechanical connections between [ various ] 
subsystems, wiring connection of an electrical circuit, piping connection of an atmospheric-pressure circuit, 
etc. are included. It cannot be overemphasized that it is in the front like the assembler from these various 
subsystems to an aligner like the assembler of each subsystem each. If it ends like the assembler to the 
aligner of various subsystems, comprehensive adjustment will be performed and the various precision as the 
whole aligner will be secured. In addition, as for manufacture of an aligner, it is desirable to carry out in the 
clean room where temperature, an air cleanliness class, etc. were managed. 
[0046] 

Moreover, the process to which a semiconductor device carries out the function and engine-performance 
design of a device, the process which manufactures the mask (reticle) based on this design step, the process 
which manufactures a wafer from a silicon ingredient, wafer down stream processing which exposes the 
pattern of a reticle to a wafer with the aligner of the operation gestalt mentioned above, and a device 
assembler are manufactured through (a dicing process, a bonding process, and a package process are 
included), an inspection process, etc. 
[0047] 

[Effect of the Invention] 

According to this invention, the following effectiveness can be acquired as explained above. 
In the stage equipment which has two tables which move by turns between two different fields while the 1st 
invention holds a substrate It has two crossing migration shafts, has the drive system to which each of a 
table is moved in accordance with a migration shaft, and the system of measurement which measures each 
two-dimensional location of a table from [ two ] measurement, and was made for a migration shaft and the 
measurement direction to cross at an angle of predetermined. While this becomes possible to measure the 
two-dimensional location of a table from the same direction, the stage equipment which excluded the useless 
tooth space is realizable. 
[0048] 

Moreover, since it was made for predetermined include angles to be 45 abbreviation, they can exclude the 
useless tooth space of stage equipment most efficiently. 

Moreover, since it has the 1st test section to which system of measurement measures the table located in the 
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1st field, and the 2nd test section which measures the table located in the 2nd field and the 1st test section 
and the 2nd test section measured the table from the same Since each field performs location measurement 
from the same direction by the 1st test section and the 2nd test section even if two tables move by turns in 
the 1st field and 2nd field It is not necessary to have two or more migration mirrors installed in a table 
according to each test section, and stage equipment can be made into simple structure. 
Moreover, since it had the auxiliary test section which measures the location of the table whose 
measurement became impossible when system of measurement became impossible [ performing location 
measurement of two tables to coincidence ] by the 1st test section and the 2nd test section In case two tables 
move, even if it is the case where one of tables interrupts the system of measurement which performs 
location measurement of another side, it becomes possible to continue migration of a table smoothly also 
after that. 
[0049] 

The 2nd invention has a substrate stage holding a substrate, and used the stage equipment concerning the 1st 
invention for the substrate stage in the aligner which exposes to a substrate the pattern formed in the mask. 
A useless tooth space is excluded by this, and since stage equipment equipped with simple structure is used, 
enlargement of an aligner and complication can be suppressed. 
[0050] 

The 3rd invention used the aligner applied to the 2nd invention in a lithography process in the manufacture 
approach of a device including a lithography process. Thereby, since enlargement of an aligner and 
complication are suppressed, the manufacturing cost of a device can be held down. 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing wafer stage equipment 
[Drawing 2] The perspective view showing a stage etc. 

[Drawing 3] The side elevation showing a stage and the connection section with X guide 

[Drawing 4] The mimetic diagram showing an aligner 

[Drawing 5] Drawing showing actuation of wafer stage equipment 

[Drawing 6] Drawing showing the measurement approach by the instrumentation system (the 1) 

[Drawing 7] Drawing showing the measurement approach by the instrumentation system (the 2) 

[Drawing 8] Drawing showing the measurement approach by the instrumentation system (the 3) 

[Drawing 9] Drawing showing the space efficiency of stage equipment etc. 

[Description of Notations] 

100 Wafer Stage Equipment (Stage Equipment) 

1 1 1 , 1 1 2, 1 2 1 , 1 22 Linear motor (drive system) 

200 Instrumentation System (System of Measurement) 

21 1.213 Laser interferometer (the 1st test section) 

212.214 Laser interferometer (the 2nd test section) 

253,254 Auxiliary measuring instrument (auxiliary test section) 

X, Y Migration shaft 

V, W The measurement direction 

alpha Include angle 

A Alignment field (the 1 st field) 

E Exposure field (the 2nd field) 

R Reticle (mask) 

P Wafer (substrate) 

ST Aligner 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 61 
(a) 




[Drawing 7] 
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[Drawing 8] 
(a) »Vvf 
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m 2 comma, s « (p) zun? sisxf - *j (i oo *m l . v x * cr) \cb 
fi5c^nfe/^->^a« (p) tcgiTt-r^MTt^ui (st) fc&i^T, atexx-^" (1 
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ft . ^f-^'l 0 3, 1 0 4 li, ^ ft ^ ft, ?<D±ffllcV 3L'^P *MW? &"r-7>V I 
05, 1 0 6 ^1A5 o 
[001 1 ] 
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f 1 1 4, 1 1 5^1x5. f Lt> — » © Rl 16 f 1 1 4li, YftfalC^'ulzmmZftrc 
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>T F 1 53, 1 5 4 i:lfet§Zl) K (i N * ft? timm* V >y ? 1 8 1, 1 8 2 » tt 
£> tl 3 o 

fLT, « « ^ + v * 1 8 1, 1 8 2 ©V^f n^-S ( BR V> ti iS # ) ^ffifSf^ClttCj; 
5, Xif'TKl 5 3, 1 5 4hX-r-i>'1 03, 10 4& tflK*iirfleK:XtS2n«.--A 
, YAVFl 63tXf-'^l 03, SlfYSVFl 6 4 £ X ^ - 'J 1 04ili, fit* 

6 33 , Xif^Fl 5 3, 1 54^X-r-i>' 1 03, 10 4££rlft#-r3fci6cD^Stt,'B 30 
m f- * v * lz m <E> ft 3 t, © T a & < „ «*tfx7tlt>ft^tyi'titlTtJ:^ 1 

[0014] 

B 1 tS!), ^lAXr-i/'gll OOtli, -r — 7;H 0 5, 10 6cD-?-ft;? f ft<D2:& 

5t (ft b * 2 o co m m ft (4 c v , w ft (pj ) *> £ iii -r 3 m w x r- l, c m £ m ) 2 o o^is 

It 5 ft § o 

7- — 7)V 1 05, 1 0 6CD±ffi{cti. ft ft , B^tSritCi&oTii 

1 2 0 1, 202, 203, 2 0 4 A'l^StlS, tSbt, X^ftBScWiY^lqHc^ft 

ft 4 5° r-icM-r % £ o ic&mm 2 o 1-2 0 4*«Risn5. ( & 33 , &lt. m&x 

, YTfx«nsXYffia»fc»LT4 5° @KL fc M « & & B.$imM& ( V W M 3R ) 
o#W*iea*v*ift» W ft ft 1 X o ) £ , ifti2 o i~204 (i, 7^ - :/ ;i/ 1 05 40 

, 1 0 6 cd + v DM ^ ^ « + w w <o m ic m o t e ■ £ ft § . 

f LT, £ ft <b&mm 2 0 1 ~ 2 0 4 tC»LTiSfflb-f ^SlttS 4O£0I/--tfTf 
ft 2 11, 2 12, 2 13, 2 1 4*'i(J5tl5 0 l/-fT»l|-2 11-21 4 tXSl^ 

^ it Y ft |p] ic t ft ? ft 4 5° T3£MT3J;3fc, VSlPi^^liW^^tiBoTEB^n 
£> <> U - If T » ( £ 1 «J j£ 8B ) 2 1 1, 2 1 3 it. »at577-f r-zMHAlCffil 
t5f-7* 1 0 5, 1 0 6 <Dfft««JS*frW l^-"!f=F#ft (If! 2 SI J£ ») 212,2 
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ft 2 1 1-2 1 4 « , lsBSfcO^«l*Wr**tt=F^W-Tfe*)» VW¥ffi©{fc««ISWtt»c 
, V, W, ZttJit) 0@K*|q] <Z)»ISt>Rl It^oT 1^5. £ft, ^^W©(±J*fltiJ4ji 
(c M & T* # 3 <fc 5 te ft o T ^ « o 

ft *5 , U — +f T $ ft 2 1 1 — 2 1 4 ti , ^lAXf - ->"ii 1 0 0Ofii*f«Ii?-li-5 

ft & , tat537A8 oKj^sns ( h 4 # jb ) . 
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5>n5ti:t£, X Yf It VW^ItCttiHilci^^T, 0 5, 106 

oxYf it*»j-afit^a«*i6 6 ti§ „ cntit), 105, 1 0 6 ± fc « h 10 

sttfc^xMPox. y 7b- fa & 0 z?sriqi©{fi[««^iSfiifiK*«>6tis 0 

[0015] 

£ ft , U - If =F # ft 2 1 1, 2 1 2 <D f« , 1 3, 2 1 4 © PeS , fi[ff-7 

;l/l 05, 1 OOCDRjKlM^cOBS^^gPtCfi:, b — If T # ft 2 1 1—2 1 4{c«t^^-y 
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Ht5ffiit«*«iat5, cfttcttb-c, i^-+r=F^it2 13,21 4 r t; « s& «i jg » 

2 5 2, 2 5 3©««!lJ£«|{±, V^[pJ}cTfTT?fet). ^Ii 2 0 2 X(i 2 0 4 tiiLt 
X -r - 0 3 , 1 0 4©V^|q]fC|8-r^fiE»'tfffi^^m-r^o 3; ft , U- - *f T # ft 2 1 

i~2 i 4©aisfi4v, w^iBifcgtnfta^cDttfc-r^ci:-??. vwfifit'oxf- 
s> i o 3 , i o 4o@e«^i ( e z ) te 88 -r s sin $8 * a -r « c i: t, rt fii t * « o * 
e> tc , u - -if =p it 2 i i — 2 i 4 <offlfeffi* zy5micmnrcw.f&.<Dm £•? z c , x 

7-^ 1 0 3, 1 0 4 (f - 7;H 0 5 , 1 0 6 ) ©9 v ^ 0 w K i f 5 30 
^ L T , ?fifj«iJS§§2 5 1 - 2 5 4 , b - +f T ft 2 1 1-2 1 4 © £ ? fc , ffi £- ft? fii 

& t>* g m $t © m 5£ ® a £ w -r § g « ft < , s a $j s §§ 2 5 1-2 5 4 comi&ic&.mL. 

fro, m Sh ffl ^ #g 2 5 1—2 5 4 © $J ^ $4 7? fa fc: « ^ » L ft x - 7 71/ 1 0 5, 1 0 6 © 

{ft«*srsT?*naf«fcv ( ft ft l , m je w 7? fa t n ^ -r « ^ fa k « ^ » -r « ) „ l ft fr ^ 

T , b-^fTPfttcPfP.-f, ffi*ffi^4rvi*J£:r.>=i-#'^*fljV''Tt»<J:v>o £ ft , & f 
Lt^li 2 0 1 - 2 0 4 %fJfflt5*SttS:<, 09 x. fcf , X x - S7 1 0 3, 1 0 4 tcff 

ft fc r # ft ** * m % m ^ -r 3 «fc 5 £ L T £> * V o 

K±<Ol^t i 0> 10 5, 1 O 60f ftf n«)2^7c(4I (X, Y, 0 z ) fr 

, 20©$J^;^fafr5>$iJ;£2ft&oft35, "t^ — 7 )l 1 0 5 , 1 0 6 <D&W)J5 fa (&m$&) 40 
t ft j»J '> X r- A 2 0 0 CD SO ^ 73 fa t © 3g M ft & a It , 4 5 ° tc PI 6 ft . L fr L ft fr P. „ 
n&aff 4 5° 0«-a-fr«ta*J:< ; &SB#^gHB-r§ili:frT^, ^lA^f-^S 

Sft, r-7;P l 0 5, l o 6 <d z 75 fa © ffi S S'J ^ o ft » , ^Fia^tDZ^iRiSa^^friE 

^ ft sij s n s o 

[0016] 

f ft, f-7;M 0 5, 1 0 6 ICS, >>x;\^;V^ 1 0 7 , 1 0 8 ic il *S ? *l ^5 E S » fr 
SiS tl 5 o 

t-7 ;i/ i o 5 izmmz tizmmmn. h i e 3ci«l, y*^ f i e 3*»&x so 
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73lRlfc#i^gffi-a:^-r;V^T ( ig V> tt 3 1/ is y h ) 111 9 1 * L T , RlSb^l 2 4 

a^iiRri? i 2 5 (c m ts s n *t f $ ^- - -y h 1 9 2 k m m * ti § . g &c , y iruc # jg 

gft4^-7;l"<7Si 1 9 3*^Ut, ^ fi!5 <D «S EE ^ INc iS *S 2 fl 3 <, & 33 „ * »H xl x 
?H92tt, HS?l2 3tcfo v oT^«jSi^fc1iJ5g^n^i:i:t(c, *-0Mfl*fc:H:«K 
f + 7^tfitte.n5. f l/T, r- — 7*;H O 5<08ftli:ffi\ rT » ? l 2 

? 1 2 5teBjanrflg»ci£*6sna 0 

9 l^fl-LT, h 1 9 2 fc il IS S tl , M tC , ^r-7;l/^7gS 1 9 3^/1-LT 

$ > >)xa*;^i 0 7, 1 0 8 OS$»f)iOEBa«tfT?4<, 00 * f±\ 7 * ^ a 10 
X- 2 1 7 0©fei6O«fl!tEIR J ?5*aifflOEBf»t>RI*fc«ia-rSCfc3!)<T?#So 
[0017] 

Dtsis T(i> m ft m m m ft cm ye ft) e L*i/f ^^rciihoo, u ^ * ;b < v 

X ? ) RifxA Pi:* — ^7C^|q|fcffl»fl9h:raflB»»i*-a:T, I- ^ 7 ;V R tc 

x -y X • 7VF • X + ^>SS<O^SiI)tiI, l^l$5X*+-y^ • X T* £ 

LODtllS T (t , BJtffllWJfcE L IZ «fc 13 U^^7l/R*fi8Wr*»JtfiaWm 1 0 , U 20 

^•>x^p±(cMi*'rsia»3te^^4o > "jiAPssjstsfxAXT-yati oo 

„ S T OKi^*l5tJgWt«:fil»-rs±#JSP5R 7 0 . Rlfi^Sf S T * $f fig ?> & 

[0018] 

I^M^ 1 0 ftM 1 2^5I^?nftI«iIBI^E LA'Uf ^;l/R±<D3ftd 

w «« k « *s - 4 fis a & # -r s a K , t/f^/KyT^b-^i^ix 

<l> o 

mytmmmJtE L ICIZ^ gl ( 4 3 6 nra) , i ( 3 6 5 n m ) , K r Flt->71/- 

if (248nm) , A r FX*->7l/-1f (1 93nm) , 7 >y 5ft (F 2 ) U — If (1 5 30 

7nm) „ ? U X h > (Kr 2 ) U — if ( 1 4 6 n m ) , T;Vxf> ( A r 2 ) 1/ — if ( 1 

2 6 n m ) ^tfffl^£>n*o 

fit, s ye m m % 1 o a „ 37A8 oiDitigptcsf 

[0019] 

* ;i/ * ;1/ ^ 2 2 , 3l*iA5, l^f i-;l/*;^2 2tt, xf-->*2 3 C5i 

jn^ttfefc, u^*;i/R±<D/<*->k:2*j£;LfcBHn#;fi'U, U f- ^ R <d ^ $ - y 

fit, Xt 1 — ^2 3tt, 37i,80£$j$?tlT6!), ^BI^©»!&fiBfc:J:DY#|Rlfc: 

— ^ 7c ^ a » » l . jfii, 2a tf in (g * ift (zttHooe^rrRi) tc is »j rt fig -e & § 40 

fit, X7-5A8 0 icmVrcls-ifT&tt 2 5(:i^Tl/f ^;i/*;^2 2±[c»isn 
[ 0 0 2 0 ] 

<o m wl <d a flg u > x % * & 1$ m ^ £ ->* > x c at tar ) ■e«HiLfc*>©T?*tK i/f*;i/xf 

RjT£<D&Kfg*0 C/JI4ffij*tfl/4) ^;l/R(OA^-y©f|!^^XA 50 
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P ± © # £ fig ig? ( 3 y MR « ) t JS « 5 S o SK^¥^4 OOS»1/>XIO 

gp «■ « » fi m <r> m » a * « «f -r * «t 3 k 00 * a ra s tt e j& $ * n t ^ % . 
[002 1 ] 

>7 .1 X ir - i>' S fi 1 0 0 fi , K»7 1 6¥lS4 0OiST^iStt?.tl^o ^XAXf-^II 
!)XAXf-->*g|l 0 0(i, *g»^7 'J >^T'$§1S©X7^7 K 1 1 0 ft L T 

, j*ffi9 0f«:}?±£#£fts. c<ofcib. mmm<%ft<Dmmic <t 0 , tw ^ « , x -r - 1 

03, 1 04CD+X7a(p]Ra : +Y73f&I'D^I)!lfCjSi:T, £ 8P 1 0 lStfSil 0 2 3? - 
Xl&lRlRtf-Y^lRlfcgHb-rSo S Sfl 1 0 1 RO'SI 1 0 2 m <D &M IZ £ $ X T - is 1 0 10 
3, 1 0 4 (D&miCft r> fctltZWrn? % t t fi to ffi « © £ fb * Mr <* C £ *< T * S o 

3; fc , ^XAXf-^'ill 00l:^lt5Xf-yi 0 3, 1 0 4£D^g)ri9IEg{c«, X -r 

1 0 3, 1 0 4 ±fc«ILft-> a: MP ^S^Jttlt Sfci&©B«»«E (t&t)^ < 
JSi^7 l 6¥^4 0COjlT©M^) £ s X — ^ 1 0 3, 1 0 4 ±C?xaP4d-F • 7> 
n-Ht5tttlc, ^XAPic^ttBti/i/^^^yhY-^^itBLT^XAPiDIE 

T^-r^Vhfl^Ati. S»ft*3fc4 0©-Y^|*]fc:B»2n;fca|-:77 , *->;* (of f - 
ax i s) 73^cD7'^'l'^>h-tr>"9-5 0OilTc0ffi^T?*^o 774T/H:>f 5 0 
t LTtts IliftMS7?^©^ft^T^-('^>h-fe>-9-© — 1T»5F I A (F i 1 ed 
Image Alignment) l077^^yH!y^ 5 Oii'ffll^n?. iHD75 20 

?)iaiMi!T^§77^^yh?-^^i»L, *©s»ft*aetttt*3fc;&tf»8Hg*ft 
gv-^%S¥it-577^^y hv-^offiB^fi-M'J-r^o 

& *3 , 77^^>Hry!)-5 0li, F I A^SiciSf > L I A (Lasar Inte 
rferometric Alignment)?}^, LSA (Lasar Step 
A 1 i gnmen t) 
[ 0 0 2 2 ] 

± »J » * 7 0 t± , B#8«ST*«:Jg«fclM ftfIig^^rtT3M»g|37 30 

0<J * fi\ tt ft M (l)£)tOIIH) ^l/f^l/Xf-v/^OStf^iAXT-^SIl 0 
0 (DfaWmttMU LT „ Isf- 9 Jl>R bi&J&1< tltc/l? — y©i^-)XAP±o-> 3 y h flS 

icfc, ± 5$ L- ft J; ? f£ , ±*iJffll^7otDM»g|371fC*3V^T. U - If T $ ir 2 1 1 ~ 2 1 

40iffi^6, r-7;n 0 5, i oeittifnft^iAPcx, YSiRioffil 

[ 0 0 2 3 ] 

37^8 Oli, m 4 ^ -T <fc 5 ^ 0CKIgf8 5^MT@SSn> S ft !£ 38 

f 1 0tUf7^Xf-->'2 0tS^^^|4 Ot^JMtSo 40 

BSJS^B8 5tC{i. ^Mffi->'J >^RO : 7^f-aX-^^lx«tOtffflV^tl§„ £ ft 

, ± $ L fc £ 5 , i'/l'Xr-^Z 0 O U-f fjfft- 2 5, ^iaXt- v> S fi 1 0 

0<DU — -»f=F#tr2 1 1 ~ 2 1 4, 77^>i^h-(:y^50^Jif5, 

& *5 , 0(i, H4 t^t±3K-ftfciJ83n5i^tl56f , Mitf, J2 » ft 

^^ofc^ft-rssin^^, is* * )V7,7--^ 2 0 *3cnt &m 2 n ^ a. » ft mi 

> «• n 7 £ RB tt , B61S*H*BEB-rscfc*<»SLVo 
[ 0 0 2 4 ] 

fig * ft ft /i $ - y * fi ¥ T £ B ft 81 II * *t K fr 3 73 JS fc o v> T M W + 3 0 50 
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-r — 7;H 0 5, 1 0 6 <D W) if fc o T W ? 3 o IK W it . x — 7 )V 1 0 5 , 1 
0 6 l fc^t i 3 tiai^ns i i: t>t, f-7";H o 5l«nA*;Ki 0 7(c 

xa*;1/^ l o 8 ta^iAP^KB^nt^S^f Efr&!t&J6 5 0 

i: f\ £i!9^7 0O»*fciD, X'J-7t-? 1 1 l&t/YU-T^-^l 2 1§I 
ILT, ^iAP*Iftaxf-->'i 03 (f-7;M 0 5) *gftfif|iSSE 

3 „ T ft . 0 l © t§ -a- fc li , x y — 7 * — * l i l^+x^fiRjfc^l&s-escifcfcJ: 

t> , Y*VF1 63affXAVFl 53tH!CXf-->*l 03tt, X # >f K — 1 5 1 

D . X # -T K 1 5 3RtfYif^M 63tttk:Xr-^l 0 3 it . 6 1 10 

fC^oT^Wj-rSo ft 33 , CO^, Y'J^Tt-^ 1 2 1 OBJlf 1 2 4tIIS2tlfc4i 
b 1 9 2t> + Y2f|q|fc::£|&-r3,, g; tc , t-7;K7811 9 lSt>>-7*;K 
rmm 1 9 3 *l« * r- — 5M 0 3©^»©tSffi£ft£ft^J;?lcP3?#{c{$0*5o 
f Ltv «ftffi#EfC43V»T«:» lx - -*f T ft 2 1 2, 2 1 4fr5f-7"A 1 0 5 ± BE 

txrc&mm 2 o i , 2 o 2 ^(qjttTpjftfflb-if^sftf^n. ^x/NP^isHiSt^'a 

P t*-^7t,J;foicffi*iff3icmm®m2-&2>£ i:tc<t: t»> 5 1 ^ ;l/ R tc fig 2 *l ft ;S £ - 

— ■JinPtfflStlTV^i^Xf-^l 0 4 (f-7/H 0 6) te, ± fW fflJ 36 7 0 

osttio, t ^ ^ * > b mm a ic&m-z & z n z 0 r ft fc> , @ 1 of ^ica, x y 20 

^ 7* - £ 1 1 25r-X^lR!fc^i?t5Ctii:it), Yif^ F 1 6 4StfXy!)V F 1 5 

4 i: t (C X T" - *s 1 0 4 it , Xtf^F^-1 5 2 CffioT^ltSo g; fc , |W| B# fC Y 'J 

- y t _ £ j 2 2 * + Y ft fa lc &W} Z & % £ t IC £ K> . XAMF 1 5 4 Rtf Y ^f>f K 1 6 
4i:tfelCXf-> f l 0 3»i, YAV F^- 1 6 2l:SoT^lt5o ft 33 , C<DV%. Y 
D - 7* ^ — * 1 2 2 <D rT «J ? 1 2 5KiilS*nfe4'«l3. — yh 1 9 2fe + Y55riftfc»ft"r 

6 i: £: <Mc , ^r-^^^ZSBl 9 lSO>-7";H78Il 9 3tfXf-->'l 04<D| 
ft<Dffiini:ft£>ft^J; 3 lc P3 if tc # if 3 „ 

Xf-^l 0 4tf77^^yFS«At:iSit5i:, ^H^O^ai/Nas^SBlci:^, * 
x * ^ *f l o 8±k:^XAP^igfn> fiS«?n5„ I?e ia T , 77^^yFM 
A fc: 3s ia t , T^-f*;yh-b>+>-5 o k: J; i i'XAP±(ci(j-Bnft')xA77i'^> 30 
bv-^coteB^x — :/ /I/ l 0 6 ( X x - >M 0 4) ic^fLTHS^n, & 3£ 2 ti 3 „ ft 
43. T'^'f^VUBlSAfcfcVTIi, U - If =F $ ft 2 1 1 , 2 1 3frf.T-7;H 0 6 J: 
SB B 2 ftTc^mm.2 0 3, 2 0 4 ft T $J ft ffl b - If & »f 2f *1 . 7 - 7 )V 1 0 6© 

r-7";H o 5±tSi?n/'OxAPoi)tS!iit5iit, ^. — z r )Vl 

0 6lK9x;\p*|It8tJ:tli:75^^yMait*IIi:i | , J£ it o |WI B# m 

!T^n^ 0 fete v. m * «\ i3tiic#3xf-->* 1 o 3 (t-7;h 0 5) ox ys 

[Rl'NO^SlfCiD, X t- — S> 1 0 4 (f-7;H 06) © ^ Id (s&^ltT ^ * is h mm 
) M PI ( * Br ) JtiSl^USo 
[ 0 0 2 5 ] 40 

7 — 7 ;U 1 0 siEtBJnfOxAPioS^jifli, Siff-7;H 0 6±icli?nft 
^xaPOT?^ hjDl*«567t5fc, r- - r ;l/ 1 0 5 ( X 7 - 5? 1 0 3 ) ^^ftSH 
iEfrBT^-r^VhftWAtSli?*, i£ (C 7 - 7 ;l/ 1 06 (Xf-^'l 04) ^77 
-Y^vMUHAjb'&BftlilttElc^ftS'aSo 

KT, 'JlAXf - ->*gfi 1 0 0 Oftff tCO^TSatlio 0 5 « , •? :x /n X -r — ->'li 

1 o o <D§hft(D-'m*^-rmm®v& % . 

3: f\ X^Tt-^l 1 1, 1 1 2SO , Y'Ji7t-^ 1 2 1, 1 2 2^iaLT, X 
7- — "J 1 0 3 ( T" — 7*1 0 5) firfXf - ^10 4 ( 7 — 1 0 6 ) £ El 5 ( a ) 

m •$ iim IC &W\ £ # § o ft 33 . X -r — v> 1 0 3 , X — v>' 1 0 4 CD X B Kg |SJ — T & 5 



JP 2005-26477 A 2005. 1. 27 



# »C > Xf-v* 1 0 4 £OiIf--V7^ 1 8 2 ?:ill{^^:T, Xf^H 1 5 4 iXf - V \ 

0 4 t (OmffeZMl®? % * fit, 05 (b) titJ:5t« X'J=7t-* 1 1 2 * « 
ft L T > Xt-^I 0 4?+XSl"lCfl^tli. C ft fC J: t> , Xij-f Fl 5 4*Uf- 

->* i o 4 5 # si z ft ft ol e ic m k> an £ ft % o 

*^T\ Y U 7* * — * 1 2 1 ^ffilLT, Xf-->'1 0 3^15 (a) (Cj3lt§7f- 
->* 1 0 4 £D fit B fc ^ ft t£ -fr £ o tSi, Xf-fl 03tf599?ftfeX^-f Fl 5 4 lc 
M f 5 (05 (c) ) „ C C T? , Xf-->'1 0 3«iIft7M SZi&lfffliT^ 
XA^F 1 5 4t7f-->'l 0 3i:*£|g;£-&S. ^ <D t£ , Xf-->'1 0 3©flf ^7 

* 1 8 1 ft ft £ T , 53tXf-'>'l 0 3i:<D}$ii££;8?Rfc-f3 o 

^lt, 15 (d) tc^-Ti^tc, Y U -7t — £ 1 2 2*I1LT> Xf-i^l 033: 10 
-Y?Sl«llfi:i|£|&;£-£% 0 CtlCit), X*VF1 53tfXf-i/*l 03A^^l?nftfi 

g & \z „ XU-Tt — ^1 1 2 |g ft L T . Xf-y 1 0 43r-X75'(Sl{c^il)$-a:T, 0 
5 (a) fclfll — <DffiBfcttHfti&-r*o 3 i: ^ Xf-->*1 0 4*^t)SStlftXf ^ F 

1 5 3 lc ffi * -f 3 (05 (e) ) o llT*, X-r-v^l 0 4CDMfi£^-v-y^l 8 1 £r ft ft 

5 ■£ T , Xif^Fl 5 3tXr-->*l 0 4«|gJt5. 

ilOi^CLT, Xf-->" 1 0 3, 1 0 4 ^1lt5 Y'J^/t-^ 12 1, 1 2 2 © #j 
^ L T x X U - 7t-? 1 1 lRtl'Y'J^Zt-^l 22^Ilf§i:i:CJ:?), x ^ — 

o 3 ( t- - 7 ;i/ i o 5) ±icmwz n km ?t mwmzi-cD'y x-ssp *r ^ * > hmn 20 

At^iS^SCt^-ptS. fit, '^.x^aiaiSBfcl.fcS, r- — 7 1 0 5 ± <D -7 i 

- t5t , x y ; 7 t - ^ 1 1 2SifY'jz7 ; t-?i 2 l^Iitiiitti^ Xf-y 

1 0 4 (f-7;U 0 6) ±tc«cS^nfcT^'l'^>'h^S^*<D'5'Ji/NP3rB) , 6Mlg?E 
& ft £ T . B3fcffl3S*fif5<li:««T**o 

[ 0 0 2 6 ] 

fit, r-7";H 0 eitKI^tift^xAPcoSJtaii, Stff-7;P 1 0 5 ± fc: ag 
B^tlfc^x:/NPcD7'-7'l'^>b5n ! S^^7-r?>i:. r-^^ 1 0 5, 1 0 6 *g5 IC 

Ltc^mtit, m<d ^m-?&m * enters, f-7";n 05, 1 06^, mm* 30 

JM ± * IK QB L J: 5 tc , Xf-^l 0 3 (f-7/H0 5) ft , itcHlfc43ttS2tfil* 

6 ft L . -73> Xf-'^l 0 4 (f-7";H 0 6) B , £ (C £ ®J ft I, T . g ft itHE E 
t77^ > h ®l i§!c A t^3cS(cff#*T'^^o 

CO«t5*ttf^**t)igLfT5 C kfci DtgfS T <D X /I/ - 7" -y F^i^lSti-^i: 
£: # T t 3 „ 
[ 0 0 2 7 ] 

& fc , ± iB L fc «fc 3 fc 7- - 7" ;l/ 1 0 5 , 1 0 6 £ & ft 5 •& fc IS tc *3 if 3 It SO ~> X t" A 2 0 
0 <0 ft ft ( m ffl 75" & ) to^TKitS. 16-181^ ft ft S/ X r- A 2 0 0 ic £ 5 ti" 99 
77?S3r^-ri^0^0T-fe§o 40 
Sf, -r — yjl 1 0 5, 1 0 Bfcii^ft^ti^x/NPtfaKBStu -r--^;bi 0 5 ± ic » 
BJtlftflAPOg^jai, Rlf^ — ZTJI 1 0 6±C«iSnf;^XAP(D7 7-l'^y 
h & if # fj n 5 o c <D IS, » ft «'« E te «i B * S — 7 ;l/ 1 0 5 © ffi « 80 S « * T f+ 

2 1 2, 2 1 4{c,j:i9iSififfi{i:fT^n?.„ - # , t ^ ^ * > h mm a iz itm? % T ~ 7 

10 6cD{4Bj|ij^{±, b-f fi!t2 1 1 , 2 13K<fcf?iS«Jt{Cfi : :bft3 0 
[ 0 0 2 8 ] 

M)t^S«fct> i £>7'7-Y><^h5Q ! ii07j^5®^ST^T-r«<7DT, f-^^ 1 0 6 li 

, 06 (a) {C^-r<t3(C, T ^ J * > h A % + V ft fa (+X73[ql*>'0+Y^|ql) 

£ilLTftiLtfc< o C <Z> {fc « f± , *itt$JSf§2 5 4 (c£37-:/;l'10 6CDW75'|pJ 

© fit S M S RT * « « T & ft {£ «fc o * L T , C (D fii B *3 5 V - if =F » Wr 2 1 1 <D 50 
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PJM (f-y;!' l o 6©w^iPi(!)fiB) % iSiJffl]^ 7 o izm t> , St lTfe<, 3; ft . 

r- - y n> i o 6 © & b *j ffli ic m v> e> n & it h & * u - if ¥ * it 2 1 1 a* e> m sb in ^ §g 2 5 

(b) ICtf? <fc 9 tc , - V^(qi(c^»^^§ 0 fc 43 , llIB#tc + W^r[p]{CRrt6^ffii?^S!i$ 

© T % i^oii'f = x-:7;l/i0 5«»ffif£-V^fttc¥fT^K£-tt3o c © 

Nf, =F ^ ft 2 1 2l:i5r-7;H 0 5OW^riRjflDfi[«SB^fi%^#J»367 0fc:aSt), IB 
18 £ £> <> S ft , 0 5 © fi B fc ffi V> 6 n 3 ft M 3: T $ ft 2 1 2*>6iffl 

$iJ5£g§2 5 1 K«DS!Aa. T" — ? 1 0 5*«iSWSf!:-V^[nIfc¥ff»S!lLT^S©"e 10 
, f t S!l % * =F m ft 2 1 2*»6ffl8&»J^8l2 5 1 lcti!J»>iJS*.tfP3»f«:fiftoft5. 
Hfcx — :/rt/l0 5;&-V3fiRjte¥fT;£IbS-&5i:, 06 (c) tit i ? (c, t- — f )V 

i o 5 m m 2 i 2©«j^flg«*6nn* (■*-**> * t # ft 2 1 2 a> & © w m m u - 

If 9 » M 2 0 1 t: S ft 6 % < % 2 ) „ L*L4*i6, Rlctf-M3R%=F#ffl-2 1 2i^I 
3S »! S S 2 5 1 l:ft]!J^AT^50f> r- - 7 )\> 1 0 5 © {5 fi fW 31 ^ *i ^ *f 5 C i; 
ft 5o i: ft . x-r^lOS^-V^fttcTfi^ifr^-ttTV^ (t^t)*,, W 7? fa © 3£ 
» *< 5& H & V ) OT\ ffl ft Jflij 3£ §g 2 5 1 T8>tt2 1 2 * {c it 1 T ffi < T fe « *> 

^ bT, MtCf-^;H O 5?:-V^|filC¥tT^flS*5t > 06 (d) IC ^ f <fc 3 £ . 

f-7;n o 5 # =f 8* 9f 2 i 2©sij^^s^rtfcfiA-rs 0 f lT-, fSo?-i'$>^-e, 20 
f-7;H 0 5©ffi«»J»teffl^&n3ttill3R*Mi«jai5£8B2 5 i*»&u-if=F»m-2 1 

1 fc ^ 9 S§ x. 3 o C © HE , ±*J»3fc7 0K:iB1SSftfcx — :/;lM0 5©W#l*Q©ffi«»fje 

COi^tlT, T" ~7 )\/ 1 0 5©W75-rfi]©<5S}SiJSA^ T ft 2 1 2ib^iiI€8S2 
5 1 ^/MTl/-fTift2 1 lfcftDKififtS. L ft » ■=> T , l/-ft»|f2 1 1 lz 
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